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▼Cloning genomic DNA with vectors based on bacterio-
phage P1 has several distinct advantages, including the abil-
ity to acquire regions up to 100 kb, the very low frequency
of intermolecular DNA rearrangements owing to mainte-
nance of the plasmid as a single copy, and the ease of re-
covering and purifying plasmid DNA by standard protocols.
Moreover, the copy number of the P1 vector pAd10−SacBII,
developed by Sternberg and colleagues (Ref. 1, 2), can be
increased by induction of the lacIq-repressed lytic replicon
with isopropyl β-D-thiogalactopyranoside (IPTG). The abil-
ity to acquire large amounts of clean recombinant DNA
facilitates several important uses, including direct DNA se-
quencing and creation of transgenic animals bearing long
chromosomal insertions. However, the yield of P1 plas-
mid DNA is no more than 0.5 µg per 10 ml culture
with the bacterial hosts NS3529 and NS3145 which are
generally employed in the creation of P1-based libraries.
Sternberg and colleagues (Ref. 3) have attributed the low
yields to the presence of Cre recombinase and have de-
veloped a transduction protocol to transfer P1-plasmids to
a Cre−hosts. Kimmerly et al. (Ref. 4) have described an
F’-mediated mating scheme to transfer P1-plasmids into
DH10B, which yields higher amounts of plasmid DNA as
well.
We have found that other commonly available Es-
cherichia coli lacIq host strains, such as the electro-
competent JS5 (Bio Rad) and DH10B (Gibco BRL), produce
approximately 30-fold higher yields of P1 clone DNA. Once
a relevant P1 clone has been identified by library screening,
high-producing clones can easily be acquired by electropo-
ration of miniprep DNA isolated from a small culture of
the original bacterial host. DNA yields for 10 ml cultures
of JS5 are 10−15 µg; half-liter preparative cultures also give
much greater amounts of supercoiled DNA than the origi-
nal hosts. Electroporation with P1 DNA can give transfor-
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mants with deletions (we observed deletions in 18 of the
86 JS5 reclones analyzed). Although we do not know the
cause of these deletions, this problem is easily controlled
by examining a small number of JS5 clones derived from
the electroporation.
As an example, a P1 clone (K191) from a rat genomic li-
brary (Ref. 5) containing a 80 kb insert was introduced into
JS5 cells by electroporation (Fig. 1). Of the ten transfor-
mants picked randomly, eight have the intact K191 DNA
and the remaining two (lanes 2 and 10) have deletions.
Note also that the amount of DNA obtained from the JS5
cells (lanes 2−11) is about 30-fold greater than that from
the original NS3529 host (lane 1).
Protocol
1. Pick a P1 colony of the original host to grow overnight
(12 h with gyrorotary shaking at 37◦C) in 2 ml LB/kan
(Luria broth with 25 mg/l kanamycin). Inoculate a
10 ml LB/kan culture with 100 µl of the overnight cul-
ture, induce with 100 µl of 0.1 M IPTG after 1.5 h,
harvest the cells 7 h later and isolate the plasmid DNA
by a standard alkaline lysis procedure (Ref. 6).
2. Estimate the yield of DNA by the fluores-
cent dye assay (Hoechst) (Ref. 7) and elec-
troporate JS5 cells as described by Bio Rad.
Mix 20 µl of electro-competent cells in a
0.1 cm gap cuvette with 1 µl of the P1 DNA at
approximately 0.3 fmol/µl (20 ng/µl) and pulse with
1.8 kV at 200 and 25 µF. Immediately add 0.5 ml
warm (37◦C) SOC medium, grow for 1 h, and plate
5−100 µl of cells on LB/kan agar.
3. Pick ten JS5 colonies and prepare plasmid DNA as de-
scribed above. Digest a fraction of the DNA from each
culture with a restriction endonuclease (e.g., BglII) to
give a diagnostic electrophoretic pattern of moderately
sized fragments and compare with the pattern for the
DNA isolated from the original host.
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FIGURE 1. Electrophoretic analysis of P1 recombinant plasmid DNA (rat genomic clone K191) from two different hosts. P1 DNA preparations from
10 ml cultures were digested with BglII and resolved on a 1% agarose gel. Lane 1: Nine-tenths of the DNA obtained from the culture in host NS3529.
Lanes 2−11: One-twentieth of the DNA obtained from each of ten randomly picked clones from an electroporation of JS5 cells with K191. Lane 12: 1 kb
DNA ladder (Gibco BRL). Lane 13 HindIII digested λ DNA. The yield of DNA from the NS3529 host was 400 ng, whereas the average from the intact
K191 transformants was 11 µg (range 4−13 µg).
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Products Used
1Kb ladder: 1Kb ladder from Boehringer
Mannheim
1kb ladder: 1kb ladder from Life Technologies
(Gibco BRL)
DNA Ladders: DNA Ladders from Boehringer
Mannheim
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